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by observers who have for long been content to work on, 
little cheered by recognition by the great body of physi¬ 
ologists, but finding their reward in honest search after 
truth. 

Among such Dr. Radcliffe has for some years main¬ 
tained the proposition that the contraction of muscle is 
not an acquired condition determined by the reaction of 
a vital property of irritability with certain stimuli, but a 
natural condition resumed after the removal of an elec¬ 
trical charge by which extension had been previously 
effected and maintained. In this view, for ideas re¬ 
lated to the older terms “vitality” and “contractility,” 
ideas related to electricity and elasticity must be substi¬ 
tuted. Again, whereas the electrical phenomena mani¬ 
fested in muscle and nerve have been generally regarded 
—notably by Du Bois-Reymond— as phenomena of cur¬ 
rent electricity, Dr. Radcliffe has held that so far as they 
are functionally important, they are phenomena of static 
electricity, of charge and discharge. 

This contention is once more set before us in the book 
just published under the title heading this notice, with 
many new arguments and with several material changes 
in the interpretation of facts. 

In former papers Dr. Radcliffe imagined muscle and 
nerve to be charged with electricity after the manner of a 
Leyden jar ; the coat (neurilemma or sarcolemma) of each 
fibre doing the work of a dielectric. Many serious diffi¬ 
culties opposed the acceptance of this notion, and now 
another, certainly much more accordant with the facts, is 
substituted. According to this later notion, the condition 
of each muscular or nervous fibre while alive and at rest 
is one and the same with that of an electromotive element, 
such as a Daniell’s cell, in the state of open circuit. In 
the polarity of the electromotive element is found the ex¬ 
planation of the apparent existence of a current running 
from longitudinal to transverse or cut surface, in mutual 
repulsions of molecules charged with electricity, the ex¬ 
planation of the lengthening, after contraction, of fibres at 
rest; in variations of electrical charge, and in hypo¬ 
thetical closures of circuit the explanation of the con¬ 
traction of muscle, of the return of a perfectly elastic 
substance to the form from which it had been distorted 
by the charge. Dr. Radcliffe argues that the instan¬ 
taneous extra and induced currents set up at the opening 
and closing of circuits are important agents in discharge, 
and that such instantaneous currents “ may be through 
inductive interaction greatly intensified and might prove 
to be very powerful ” if they were not in great measure 
lost by being “ short-circuited ” within the body. As 
regards the mode in which circuits may be closed and 
nerve-muscle discharge caused by the will no clear expla¬ 
nation is set forth, though it is remarked that “ there is 
no difficulty in believing that electricity, the slave of the 
will in this case, may have been ordered out of the way ” 
and muscular electricity left to its own devices. 

This theory of nerve-muscle charge and discharge 
finds important outcome in the book, having application 
to inhibition, rhythmical movements, rigor mortis, the 
influence of artificial electricity on vital motion, the work 
of the blood in vital motion, and many reactions of 
disease. The chapters relating to these are all most 
interesting and full of valuable suggestions, but our 
space will not allow of any analysis of them. A chap¬ 


ter on the “ Electrophysics of Vital Motion ” demands 
however a few remarks. Here are recorded observa¬ 
tions on the electrical condition of living protoplasm, 
and here are made inductions to the following effect: 
(1) that there are no more indications of intrinsic 
development of electricity in vessels containing living 
protoplasm, of amoebae and the like, than in vessels 
containing distilled water; (2) that living and lifeless 
bodies are equally under the sway of an electrical poten¬ 
tial which varies from hour to hour, so that they are 
differently charged from hour to hour ; (3) that charge 
will produce expansion which will be greater in aeriform 
bodies than in bodies which are fluid like water, and 
greater in these latter than in bodies which are of the 
nature of solids ; (4) that the expansions will operate 
unequally in bodies which (like amcebae) are made up 
unequally of portions which are more or less solid, and 
portions which are more or less liquid. 

Amoeboid movements are therefore, “ as far as their 
electrophysics are concerned,” the results of variations of 
electric potential. The parenthesis is important in free¬ 
ing the author from the charge of forgetting that there 
may be other forces at work. Granting even that “ elec¬ 
tric potential ” may mean the sum of the operation of a 
number of cosmical influences—of heat, of gravitation, of 
lunar and planetary perturbations ; all extrinsic, all vary¬ 
ing at any point from hour to hour—and this is granting 
a great deal—there are still left to be considered all the 
intrinsic influences which may affect molecules and de¬ 
termine movement, such as osmose, chemical affinity, 
colloid dynamis, and the like. Dr. Raddiffe’s colligation 
is as follows : certain movements are observed to take 
place in small bodies composed of a mixture of semi-fluid 
protoplasm with more solid matter ; it is conceivable that 
variations of electrical charge may affect these unequally 
and produce movement; certain variations of electrical 
potential are going on at the same time and in the same 
place in which the bits of protoplasm are moving ; the 
bits of protoplasm do not generate or possess independent 
or original electricity ; therefore the movements are 
probably produced by the variations of charge conse¬ 
quent on the variations of potential. Surely much more 
than the “hint’’which the author finds in the coinci¬ 
dence is necessary for the establishment of wide induc¬ 
tions. 

Fortunately the position taken with reference to the 
“ electrophysics ” of nerve and muscle rests upon a much 
firmer ground of observation and inference. The position 
is worthy of attentive study, and the argument generally 
commends itself to our acceptance. At least it invites 
further examination, and offers many possibilities of proof 
or trial by collateral observation. We may confidently 
hope to see the original and acute reasoning of the author 
generally acknowledged, and,better still, justified and am¬ 
plified by future followers and observers. W. M. O. 


FEISTMANTEL ON THE BOHEMIAN 
COAL BEDS 

Studim m Gebiete des Kohlengebirges von Boilmen. Von 
Mdr. Ottokar FeistmanteL (Prag, 1874.) 

MONG the additions which extended research is 
every day making to the stock of our geological 
knowledge, none are perhaps so welcome as those which 
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enable us to bridge over the gaps and fill in the blanks 
which are unfortunately at present so numerous in the 
geological record. The work that has been done in this 
direction of late on the borderland between the Carboni¬ 
ferous and Permian formations promises before long to 
be productive of very important results. Even in so 
small an area as Great Britain the order of events that 
happened between the depositions of these two groups 
must have varied very much from place to place, as will 
appear from the following table, in which some of the 
more important sections are shown in a condensed 
form :— 
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Whatever be the value of the identifications ventured 
on in the above table, it serves at least to establish one 
fact; that, in the interval which it covers, there are at 
some spots two stratigraphical breaks, at others only one, 
and at others, perhaps, none at all; for in the North 
Staffordshire instance it is very likely that we have not a 
mere case of deceptive conformity, but may be a true 
passage. There would be nothing strange in this if we 
were dealing with the equivalent deposits of the whole 
world, or even of a large continent, but the fact that 
such a variety of changes went on within so small an 
area is worth notice, for it shows how variable were 
the physical conditions of what may be called the 
Permo-Carboniferous period; suggests to us that its 
oscillations, important as they are locally, may have been 
only local; and so paves the way for a favourable reception 
of any fresh discoveries that point to an absence of any 
break between these two formations, which are with us for 


the most part so sharply marked off from one another. 
And indeed our home experience is quite sufficient to 
suggest the possibility of such cases turning up ; setting 
aside the North Staffordshire instance, which is not be¬ 
yond question, the general lithological character of the 
Upper Coal Measures and their markedly red colour 
seem to point to a commencement of what may be called 
Permian conditions before the close of the Carboniferous 
period, and to establish something of a bond of union 
between the two formations, in spite of the unconformities 
which locally separate them. And when we go beyond 
our home circle we soon meet with cases where a passage 
from Carboniferous into Permian seems to exist ; such, 
for instance, as those described by Dr. Dawson in Nova 
Scotia (‘’'Quart. Journ. Geol. Soc.” xxx. 209), and by Dr. 
Toula in Spitzbergen (“Leonhard and Geinitz’ Jahrbuch,” 
1875, p. 225). In the monograph before us, Dr. Feist- 
mantel treats of what he believes to be a similar instance 
in the coal-fields of Bohemia. 

The coal-bearing beds of that country and their asso¬ 
ciated strata are broken up into a number of detached 
basins, and the exact correlation of the members of the 
different patches is, of course, open to some uncertainty ; 
but Dr. Feistmantel thinks he can establish the following 
general order of succession, and three main sub-divi¬ 
sions :— 


C. 




(Red sandstone, with Araucarites Schrollianns. . 

) Strata, with Carboniferous plants. 

) Bituminous shale (Schwarte), with fish ; very few 
f, indistinct traces of plants. 

' Strata, with Carboniferous plants. 

Gas-shale of Niirschaw, fish, and abundance of 
Carboniferous plants. 

Strata of Radovenz, with Carboniferous plants. 

Red sandstone, with Araucarites ,^on the north¬ 
east Bohemian Basin. 


A. Strata, with Carboniferous plants. 

Of these sub-divisions, A yields 232 reputed species of 
plants, of which 101 pass up into B ; ail are species 
usually looked upon as Carboniferous. But as we ascend 
in the measures, there is a gradual decrease in the plant 
remains, specially among the arborescent forms, which 
disappear in the Upper Permian, Stigmaria Ficoides 
alone surviving to the last. The animal remains of A are 
five in number and rare : they comprise a scorpion and 
spider, a grasshopper, and two crustaceans ; all are con¬ 
fined to the group. 

Among the beds of the groups B and C the author 
lays special stress on the gas-shale of Niirschaw and the 
Schwarte, the animal remains of which he describes as 
characteristic Permian forms (“ exquisit permische Thier- 
reste ”), and he infers from the intercalation of these beds 
with others containing only Carboniferous plants, that 
no hard line can be drawn between the Permian and Car¬ 
boniferous formations. This conclusion, to say the least, 
rests on somewhat slender evidence; the genera of fish, 
quoted in his lists, on which we must mainly rely, are 
only seven in number, and the species are determined in 
four cases only ; of these, one comes from a deposit the 
Permian age of which may be admitted, some from beds 
reckoned Permian by some authors and Carboniferous by 
others, and some genera are common to both formations. 
Such an amount of evidence can scarcely be accepted as 
conclusive. There is also a little inconsistency in the 
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author’s final results ; after having, to his own satisfaction 
at least, broken down the old land-marks, he proceeds to 
establish new ones where, according to his own showing, 
no hard and fast lines exist; he classes the group C as 
Lower Permian,-A as Carboniferous, and parallels B 
with the Ottweil beds of the Saarbruck coal-field, which 
by the way are distinguished by the absence of Permian 
forms. It is further a matter for regret that so pains¬ 
taking an observer has so little of the gift of lucid arrange¬ 
ment, and that he indulges so largely in what De Ouincey 
calls the carpet-bag treatment of sentences. 

But faults like these will not detract from the real value 
of the work; when the time comes for a rectification of 
boundaries on the Permo-Carboniferou3 frontier, the vast 
mass of carefully-observed facts which it furnishes will 
form no unimportant contribution to the body of evidence 
by which the question must be decided. The author may 
have been premature in his conclusions, but his industry 
and application have produced a work that will have a 
permanent value. A. H, G. 


OUR BOOK SHELF 

Holidays in Tyrol — Kitfstein,Klobenslein, and Panveggio. 

By Walter White. (London: Chapman and Hall, 

1876.) 

This volume may be regarded as the complement to that 
published a good many years ago by Mr. White, “On 
Foot through Tyrol,” in which the Brenner was the 
eastern limit. The present one takes us to south-east 
Tyrol, occasionally overstepping the boundary that 
divides Austria from Italy. Mr. White is a leisurely 
tourist, with no ambition to rival the feats of an Alpine 
clubbist, but with what may be called an epicurean taste 
for scenery of all kinds. It is this taste which keeps him 
to the lower heights, for from such vantage-ground alone 
it is found can all the varied features of the Alpine 
scenery be fully appreciated and enjoyed. The volume 
contains the results of several summer sojourns in 
southern Tyrol, and while its main feature is pleasant 
chat about the principal scenes that are presented 
throughout its length and breadth, there is much interest¬ 
ing gossip about its towns and villages, their antiquities, 
history, and, above ali, about the people, with all, sorts 
and conditions of whom the author came much into 
contact. He has the faculty of making himself at home 
and liked wherever he goes a pleasuring, and thus has 
learned much about the sentiments and ways of the 
people that an ordinary tourist would never discover. 
There is no excitement, no sensation, no hair-breadth 
’scapes in the book ; the chapters are very short, and 
the reader will (eel no difficulty in laying it down at the 
end of any one of them ; but at the same time Mr. White’s 
pleasant chit-chat never wearies, but keeps the reader in 
a constant state of placidity and quiet amusement. The 
region described is out of the way of the ordinary tourist, 
but we should think Mr. White’s volume ought to make 
it popular. The work will form a useful guide to the 
Southern Tyrol, and is interspersed with occasional notes 
on geology, which gives it a claim to be regarded as not 
altogether unscientific. 

Angling Idylls. By G. Chrislopher Davies. (London : 

Chapman and Hall, 1876.) 

Me. Davies is already favourably known to anglers and 
natural history amateurs, and many' lovers of healthful 
and refreshing reading, by his “ Mountain, Meadow, and 
M ere /’and his “ Rambles and Adventures of Our School 
1 ield Club.7 The present volume contains a number of 
charming pictures of country scenes and country life 
grouped round angling adventures. The Idylls—prose in 


form we may say—are put together with great art, which 
seldom makes itself felt, are simply told, and full of the un¬ 
mistakable freshness of “ out-of-doors,” to use the author’s 
synonym for Nature. To a jaded mind they will be found 
almost as refreshing as a day by a river side with rod and 
line is to a jaded body. Mr. Davies has a good know¬ 
ledge of natural history, and knows how to observe and 
tell what he sees, and both the botanist and zoologist will 
find something to interest them in the book. Under the 
title of “ Angling Acquaintances” he describes graphically 
the habits of the otter, water-vole, heron, and other 
animals to be found in the neighbourhood of water, and 
does the same in another chapter for “ Waterside Plants.” 
For lovers of the country and especially of ihe gentle 
craft the book possesses many attractions. 


LETTERS TO THE EDITOR 

The Editor does not hold himself responsiblefor opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers op rejected manuscripts. 
No notice is taken of anonymous communications. \ 
Extreme Temperature of Summer 

On Saturday, July 15 last, the temperature (in the-shade, four 
feet from the ground) at the Royal Observatory, Greenwich, rose 
to 93°'o ; on Monday, July 17, to 94 0, o ; and on Saturday, July 
22, to 90°'2. 

Since the establishment of the Magnetical and Meteorological 
Observatory in the year 1840, higher readings than 94°'o have 
been recorded on two occasions only; 94°'5 in 1858, June 16, 
which was very early in the year for so high a temperature ; 
and 96°'6 in 1868, July 22. 

The following further particulars collected from the Green¬ 
wich records may interest some of your readers. 

It appears that the temperature has risen to or above 90°, out 
of thirty-six years, in twelve years only. The annexed list gives 


the particular 
shown :— 
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1857, June 

28 ... 

927 

1870, June 
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90*2 

The years I 

846 and 1868 were remarkable 

for high 

summer 


temperalure ; in 1846, 9l°’i was registered as early as June 20, 
and in 1868 92°'!, as late as Sept. 7. 

Throughout the whole period of thirty-six years, ihe earliest 
summer maximum occurred in 1862, on May 6, and was 8 i d '5 . 
The latest summer maximum occurred in 1875, on Aug. 16, and 
was S5°'4. The year i860 was remarkable lor depressed tem¬ 
perature ; the highest summer reading having been 75°x> only, 
on July 17. The year was one which agriculturists will well 
remember. It was in violent contrast to 1859, as the table above 
given shows. 

Selecting the highest recorded temperature in each year, from 
1841 to 1876, with the day of its occurrence, it appears, on the 
average of the thirty-six years, that the mean of such highest 
readings is 88°’3, the corresponding mean day of occurrence 
being July n. William Ellis 

Royal Observatory, Greenwich, July 24 


Earthquakes in Samoa 

During the months of December and January last there was 
much local seismic disturbance on the north side of the island of 
Savaii. Loud underground reports were heard in one particu¬ 
lar spot near the coast. They were at irregular intervals, but 
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